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ABSTRACT 

Intense competition and innovative activity characterize the modern business industry. In order to achieve high 

efficiency of business processes, remain competitive and earn profit, provide customers with quality products 

within the shortest time possible, the company needs to optimize production, timely eliminate losses and efforts 

that do not bring results. The relevance of the research topic is beyond doubt, since the improvement of the 

enterprise’s activities at all its stages is facilitated by introducing methods and tools of lean manufacturing, 

which are currently widely used. Based on studying the practical experience of using lean tools by Russian and 

foreign organizations in various sectors of the economy, this study presents the features and benefits of the 

concept of lean manufacturing, as well as the problems associated with its use. The article presents the results of 

a pilot project on introducing lean technologies at a meat-processing enterprise in order to optimize the work of a 

canning shop. The project focuses on applying basic lean methods and tools: a system for organizing a safe and 

efficient workplace (5S), value stream mapping, work standardization, quick readjustment (SMED) and a system 

for collecting proposals for improvements (Kaizen). The current state of the pilot stream has been assessed in the 

work in order to identify existing losses and problems; the main directions for optimizing the value stream, 

eliminating identified problems and minimizing losses have been developed; the results of implementing 

measures to introduce lean technologies in the canning shop have been evaluated. The dynamics of the enterprise 

performance key indicators confirms the effectiveness of the lean production system and the need to replicate 

positive experience to other flows and processes operating at the enterprise. 
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1. INTRODUCTION 

Systemic changes in the economy, scientific and 

technological progress have caused large-scale 

changes in the industry, for which the issues of 

developing and implementing tools that ensure the 

sustainable enterprise development have become 

increasingly relevant. One of such tools allowing to 

ensure sustainable long-term development is the 

concept of lean manufacturing. 

The issues of developing and implementing of 

lean technologies are of scientific interest and are 

becoming increasingly relevant. This concept is 

based on the production optimization due to 

reducing losses, finding and eliminating unnecessary 

processes that do not bring or reduce the value added 

to consumers. 

The results of studies [1-7] confirm that the 

introduction of lean manufacturing at enterprises 

leads to sustainable business development and is one 

of the foundations for positive changes in 

organizations in various sectors of the economy. The 

use of lean technologies makes it possible to achieve 

high labour productivity and achieve a significant 

economic effect.  

In particular, the use of lean manufacturing tools 

contributes to the emergence of organizational and 

economic benefits:  
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• reducing the cost of storing inventories by 

reducing their level; 

• reducing rejects and alterations;  

• improving the quality of products (works or 

services), and, consequently, increasing 

consumer loyalty;  

• reducing deadlines in production and 

delivering products to consumers;  

• reducing costs by reducing the number of 

non-productive work on transferring and 

storing goods, as well as by reducing 

production areas; 

• reducing the number of activities in progress; 

• reducing equipment readjustment time; 

• increasing the level of labour safety; 

• increasing the working capital turnover. 

The use of lean manufacturing tools in an 

organization contributes to increasing the level of 

profitability, as well as increasing the level of 

customer satisfaction and achieving competitive 

advantages. 

According to [8], the functioning of lean tools 

together in all the enterprise departments enhances 

cost optimization and gives a synergistic effect, 

expressed both in production and mixed effects, both 

in internal and external ones, as well as in indirect 

effects. Moreover, it is the introduction of a set of 

tools that has an impact on the company economic 

performance. 

In [9], the need to implement changes in 

introducing lean manufacturing (Lean-

transformations) in the form of projects is pointed 

out, as well as the advantages of project 

management when introducing lean technologies 

and the emergence of a multiplier effect when such 

transformations are carried out at industrial 

enterprises. 

Lean systems have their own strengths and 

weaknesses, their own characteristics that need to be 

taken into account. They are highly effective in the 

presence of a stable environment, predictable 

demand, high production volume and limited 

diversity requirements. However, in modern 

conditions, when markets are more dynamic and 

unpredictable, product life cycles are shorter, 

innovation introduction rates are higher, mass 

markets are divided into niche markets, product 

standardization is replaced by the need for mass 

production to order, lean technologies are not able to 

solve the tasks assigned to them, and even at lower 

cost [10]. 

As practice shows, the experience of using a lean 

system at enterprises is not always successful. 

Sometimes, due to problems in the business 

environment, as well as due to non-complex 

implementation, subjective errors, flaws in the 

management system, the use of the lean concept 

does not bring significant results [11].  

In a number of works [12-14], the authors point 

out the main problems of implementing lean 

technologies, represented by external factors and 

internal limitations:  

• lack of a long-term implementation planning 

system;  

• lack of appropriate corporate culture;  

• lack of specialists in the field of production 

systems;  

• low involvement of personnel in the process 

of change and their resistance to change; 

• lack of understanding of the order of 

implementing lean manufacturing individual 

tools;  

• expecting quick results;  

• insufficient attention and participation of the 

enterprise management, etc. 

Many of these problems are caused by 

insufficient theoretical training of employees at 

different levels, senior managers’ “isolation” from 

practice, from manufacturing areas and value 

creation places, as well as difficulties in the 

interaction between the enterprise different 

departments [13]. 

It should be noted that the success of the lean 

technologies implementation also depends on the 

companies’ leaders, their leadership qualities and 

involvement, an established interaction and 

communication system, a clear understanding of the 

system of the value creation process indicators, and 

competence in the business processes 

implementation. Culture, leadership, involvement 

and motivation should be the main guidelines for the 

lean manufacturing implementation. 
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2. MATERIALS AND METHODS 

The purpose of the study is to assess the 

possibility of improving the enterprise activities 

through introducing lean manufacturing tools. 

The implementation of this goal involves solving 

the following tasks: 

1) assessing the current production state in order 

to identify losses and problems in the pilot 

stream; 

2) developing the main directions for optimizing 

the value stream, eliminating identified 

problems and minimizing losses; 

3) evaluating the results of implementing 

measures to introduce lean technologies in 

the canning shop. 

The pilot project, developed and implemented at 

the enterprise under study, was focused on the use of 

basic lean methods and tools:  

• 5S – a system for organizing a safe and 

efficient workplace; 

• value stream mapping (VSC) is a key tool for 

visualization and analysis of material and 

information flows, which allows us to 

identify losses and potential for 

improvements in the manufacturing process; 

• work standardization – allows us to 

accurately describe each production stage, fix 

and document the solution found, which 

allows us to completely solve the existing 

problem; includes making changes to 

regulatory documents, manufacturing plans, 

creating standard operating procedures, etc. 

[15]; 

• quick readjustment (SMED);  

• a system for collecting proposals for 

improvements (PFI) of the process (Kaizen). 

The following methods were used to collect and 

analyze baseline information, as well as to identify 

problems, analyze and find their root causes:  

• 5 “Why” and 4W2H question techniques – 

structured brainstorming methods that allow 

us to study and describe the problem in detail 

by consistently setting specific questions and 

detailed answers to them within the 

framework of the task; 

• timing and Spaghetti diagram – are necessary 

for fixing and measuring the duration of 

process operations, as well as the real ways of 

moving products within the value stream, 

respectively;   

• Questionnaire Observation Sheets to help 

structure the information collection; 

• Ishikawa diagram – a graphical way to study 

and determine the most significant cause-and-

effect relationships between factors and 

consequences in the problem under study. 

3. RESULTS 

The enterprises’ desire to remain competitive 

and earn profits, to provide customers with quality 

products within the shortest time possible – all these 

make it necessary to optimize production, eliminate 

losses and those efforts that do not bring the 

expected result. 

The modern meat-processing enterprise 

“Velikonovgorodsky Myasnoy Dvor” JSC 

(hereinafter – “VNMD” JSC), which includes a full 

cycle of raw meat processing, is no exception. In 

2019, the organization under study became a 

participant in the “Labour Productivity” national 

project, the purpose of which is to increase labour 

productivity and increase profits without 

unnecessary investments. 

At “VNMD” JSC, a project to introduce lean 

manufacturing was implemented in a canning shop. 

The production line for “stewed pork” canned meat 

(hereinafter referred to as canned food) was chosen 

as a pilot one, and the canned meat packaging area 

became the reference site. The main customers for 

canned food are federal retail chains, the Armed 

Forces of the Russian Federation, and the Federal 

Service of the Troops of the National Guard. 

The choice of an optimized pilot stream is due to 

frequent delays in the delivery of products to 

customers due to unmanaged stocks of work in 

progress, downtime and expectations, low accuracy 

of a shift task operational planning, which led to the 

payment of fines and penalties. 

The production of any product is a complex 

multi-step process during which the product is 

transferred between the warehouse and shops, awaits 

processing, shipment, etc. In order to find hidden 

reserves and opportunities for optimizing 
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production, it is necessary to see the entire 

production process as a whole: from the customer’s 

order to the shipment of finished goods. 

In the process of implementing the project to 

improve “VNMD” JSC activities using lean 

technologies, a map of the current value stream has 

been developed, which has made it possible to 

visualize and analyze the entire value stream, 

identify losses and problems in production. 

In total, more than 60 problems have been 

identified, the main ones of them are: 

• labour-intensive process of inserting 

cardboard circles under the jar lid turnkey; 

• labour-intensive process of assembling 

corrugated boxes; 

• the duration of the process of the canned food 

capping line readjustment; 

• frequent readjustments and washing of the 

line, associated with a large range of products 

manufactured per shift; 

• high labour intensity at the labeling site due 

to the need to turn the jar over by hands; 

• long collection of applications for a label, 

corrugation at a warehouse, etc. 

All these problems affect the total lead time (LT) 

for the canned meat manufacture. When assessing 

the current state, it was more than 603 minutes. 

Value stream optimization involves not only the 

study of material and information flows and their 

visualization, but also the development of a target 

value stream map, as well as drawing up an action 

plan to eliminate identified problems, minimize 

losses by eliminating factors that increase LT. 

As the main directions of flow optimization the 

following ones have been chosen: 

• reducing the volume of work in progress; 

• reducing lead time; 

• increase in production; 

• improving the accuracy of shift task 

operational planning. 

It should be noted that in the reference area 

(packaging area for canned meat) a low efficiency of 

the line (about 50%) has been revealed, associated 

with the need to replace labels and carry out washes, 

replace nets, and lack of orders from the commercial 

supply service. In order to eliminate these problems, 

standards have been developed for replacing labels, 

washing and disinfecting equipment, and a lean tool 

has been introduced to reduce losses during 

equipment readjustment and retooling (SMED). 

Also at this site, it is planned to continue to use the 

system for collecting proposals for improvements 

from employees; as well as to improve the standards 

of work with the commercial supply service, 

contributing to the organization of a balanced load 

of equipment. 

The use of lean technologies has made it possible 

to achieve individual results in the reference section 

of canned meat packaging. So, due to the 

introduction of a system of the working space 

rational organization (5S), 20% of production space 

has been freed up. In addition, the use of tools such 

as mapping, SMED, 5S, standardized work and 

suggestions for improvements has led to an 18% 

reduction in work in progress (from 354 million 

rubles to 290 million rubles), as well as an increase 

in average hourly output by 40% compared to this 

indicator level in 2019. At the same time, the lead 

time has been reduced by 20% (by 12 minutes for 

one batch of 1170 kg), which has made it possible to 

release 2 employees per shift (redirect them to 

another work site), reducing the number of 

employed workers by 29%. 

When developing a project to improve the 

activities of “VNMD” JSC based on the introduction 

of lean manufacturing tools in the pilot stream of 

canned meat production, a number of improvements 

have been proposed. Let us present the results of 

implementing some of them: 

1) Due to the high level of labour intensity of the 

corrugated box assembly process, the format of the 

box used has been changed – a transition to the 

“autobottom” box has been made, and 6 tables for 

assembling corrugated boxes equipped with 

fasteners for tools have been manufactured and 

installed. As a result of implementing these 

improvements, there has been a reduction in the time 

of box assembly by 38% per shift, more convenient 

workplaces for employees have been organized, 

losses associated with unnecessary movements of 

employees have been eliminated, and the lead time 

has been reduced by 10 minutes. In addition, 11762 

rubles per month have been released from the 
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piecework wage fund (PWF), which has allowed a 

slight increase in the salary of stackers. 

2) To eliminate losses caused by excessive 

processing at the labeling site, negotiations have 

been held with customers and a decision to eliminate 

the operation of inserting cardboard circles under the 

jar lid turnkey has been made, as a result of which 

the salary of the stacker-packer has increased due to 

the distribution of the released PWF in the amount 

of 14800 rubles per month for the workers 

remaining at the site. In addition, the implementation 

of this improvement has saved 84000 rubles per 

month for the purchase of cardboard circles, and also 

has led to a reduction in lead time by 12 minutes.  

3) As a result of the value stream mapping, 

significant losses (1 hour per shift) have been 

identified due to the long and frequent readjustment 

of the capping line due to the wide range of products 

produced per shift. This problem has been 

eliminated by the development and implementation 

of standards for shift maintenance of equipment 

(SME), equipment readjustment standards, as well 

as checklists for equipment maintenance. The 

implementation of these measures has led to a 

reduction in the time of one equipment readjustment 

from 10 to 8 minutes (by 20%) and a decrease in the 

number of readjustments per shift by 17%, which 

has made it possible to increase the production time 

of the line and additionally produce 200 cans of 

products in the amount of 10800 rubles.  

4) An analysis of the canned meat production has 

shown that the process of manually turning cans at 

the labeling site is very labour-intensive and requires 

the required number of employees (7 people per 

shift). The use of one of the lean tools – Kaizen 

suggestions (collection of suggestions for 

improvements from employees) – has made it 

possible to manufacture and install an automatic can 

turner on the canned food labeling line. The main 

result is an increase in work efficiency, in particular, 

an increase in labour productivity by 4.4 n.-jars / 

man-hour and the release of 185200 rubles from the 

piecework wage fund (due to a 29% reduction in the 

number of people employed in this area), which has 

made it possible to increase the average salary of 

other workers. 

5) As a result of the audit, overstocking of 

finished goods (500 thousand cans) has been 

identified and sold, which has made it possible to 

solve the problem of lack of the warehouse space. 

The volume of work in progress has decreased by 

50%, the proceeds from the sale has amounted to 

27.5 million rubles.  

6) The development and implementation of the 

printed form of the shift task have helped to 

eliminate the daily time spent (7 minutes) for its 

clarification and have also eliminated the loss of 

information by the work performers (mince, spice 

compilers, labeling site operators). The standard 

introduction has made it possible to increase the 

production time and additionally manufacture 

products worth 7470.9 rubles per shift. 

The implementation of all measures to improve 

“VNMD” JSC activities using lean technologies has 

made it possible to obtain the following results: 

• the time of the canned meat production 

process has been reduced by 26%; 

• production volume has increased by 64%; 

• the average workers’ wage has increased by 

22% (by 6,537 rubles per month); 

• the volume of work in progress has decreased 

by 50%; 

• increase in labour productivity has amounted 

to 16%. 

4. DISCUSSION 

A significant number of studies have been 

devoted to the problems of using the concept of lean 

manufacturing at enterprises. However, equally 

often, the authors demonstrate positive experience 

and significant results of lean technologies 

introduction in the activities of both Russian and 

foreign companies. 

As a result of participation in the “Labour 

Productivity” national project and the lean 

manufacturing tools introduction in order to improve 

its activities, “VNMD” JSC has already, within the 

pilot stream, managed to reduce the lead time, 

reduce the volume of work in progress, and increase 

labour productivity. The results achieved confirm 

the effectiveness of the lean manufacturing system 

and the need to replicate positive experience to other 

flows and processes operating at the enterprise. 

5. CONCLUSION 

The article presents the results of a pilot project 

on the introduction of lean technologies at 
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“VNMD” JSC meat processing enterprise in order to 

improve the work of the canning shop. 

The article substantiates the choice of the pilot 

stream, presents the main problems and losses 

identified in the process of constructing the current 

value stream map. The development of the main 

directions for optimizing the value stream and the 

implementation of measures to improve the 

enterprise’s activities has made it possible to 

eliminate the identified problems and minimize 

losses, as evidenced by the assessing the results of 

implementing the project on introducing lean 

technologies in the canning shop. 

And although the concept of lean manufacturing 

has shown quite good results when being 

implemented at the researched enterprise, it is worth 

noting that this is a painstaking and serious work of 

both of the enterprise’s head and each team member. 

The results of the project are of high practical 

importance for the enterprise under study. 
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